pHLIP Peptides. The quenched pHLIP-FIRE constructs pHLIP-T-T and pHLIP-T-Q are synthesized from the pHLIP-KC peptide (Acetyl-NH-AAEQNPIYWARYADWLFTTP-LLLLDLALLVDADEGTKCG-CO 2 H). The pHLIP-T control construct was synthesized from the pHLIP-Cys peptide (AAEQNPIYWARYADWLFTTPLLLLDLALLVDADEGTC). The pHLIP-C and pHLIP-KC peptides were prepared by standard solid phase synthesis at the W. M. Keck Foundation Biotechnology Resources Laboratory (Yale University). The N-terminus NH 2 is capped with an acetyl group in pHLIP-KC. Crude pHLIP-KC peptide was purified using high pressure/performance liquid chromatography (HPLC). The HPLC settings are as follows: Hewlett Packard / Agilent Zorbax semi-prep 9.4 x 250 mm SB-C18 column; flow rate, 3 mL / min; phase A, water + 0.01% trifluoroacetic acid (TFA); phase B, acetonitrile + 0.01% TFA; gradient, 30 minute from 99:1 A/B to 1:99 A/B. Under these conditions, pHLIP-KC eluted at 27:73 A/B. Unless specified otherwise, these standard HPLC settings were also used to purify various intermediates and pHLIP conjugates described below.
addition of small amounts of aq. NaOH solution). The resulting mixture was stirred at r.t. under argon for 3 hr. The desired final product pHLIP-T-T was isolated via HPLC (eluting at 25:75 A/B) in 69% yield (0.18 µmole) over two steps, quantified using UV absorption of H-type dimer of TAMRA at 550 nm (ε 280 =45,000 M -1 cm -1 ). MALDI-TOF MS+ was used to confirm product identity: The molecular weight (MW) calculated for pHLIP-T-T (C 256 H 352 N 52 O 68 S 2 ) is 5310, and the value obtained (using MALDI-TOF instrument at Yale Chemistry Department core facility) is 5311.7, matching the predicted (MW + 1) value for MH+ (molecule plus proton) of 5311.
QSY9, S-(2-pyridylthio)cysteamide.
A solution of S-(2-pyridylthio)cysteamine hydrochloride (0.24 mg, 1.08 µmole, 1.03 eq.) and triethyl amine (0.32 mg, 3.14 µmole, 3 eq.) in 0.1 mL of Ar saturated dry DMSO was used to dissolve 1 mg of QSY9, SE (1.05 µmole, 1 eq.). The resulting mixture was vortexed, and then allowed to react at r.t. in the dark under Ar for 1 hr. Reaction progress was monitored using HPLC (QSY9, SE eluted at 48:52 A/B whereas the desired product QSY9, S-(2-pyridylthio)cysteamide eluted at 46:54 A/B). The reaction is complete in less than one hour. Subsequently, the reaction mixture was diluted via addition of 400 µL of dry DMSO and stored at -20°C. The desired product was isolated using HPLC to provide 0.7 µmole of QSY9, S-(2-pyridylthio)cysteamide (67% yield). Quantification was performed using QSY9 absorbance at 562 nm (ε 562nm in water =79,000 M -1 cm -1 ).
pHLIP-KC(QSY9) disulfide.
To a solution of QSY9, S-(2-pyridylthio)cysteamide (655 nmole, 1.1 eq.) in 1.35 mL of Ar saturated, aq. sodium phosphate buffer (75 mM, pH 7.8) was added a solution of pHLIP-KC (2.62 mg, 594 nmole, 1 eq.) in 100 µL of Ar saturated DMSO. The reaction mixture was vortexed, and then allowed to react at r.t. in the dark under Ar for 1 hr. Reaction progress was monitored using HPLC (the desired product pHLIP-KC(QSY9) disulfide eluted at 28:72 A/B, s.m. pHLIP-KC monomer eluted at 27:73 A/B, and pHLIP-KC disulfide dimer eluted at 24:76 A/B). The reaction is near completion in less than 10 min. The pHLIP-KC(QSY9) disulfide intermediate was isolated using HPLC. Collected HPLC fractions were
